
European Journal of Biological Sciences 12 (1): 26-34, 2020
ISSN 2079-2085
© IDOSI Publications, 2020
DOI: 10.5829/idosi.ejbs.2020.26.34

Corresponding Author: Gemechu Berhanu Kerorsa, College of Agriculture and Veterinary Medicine, Dambi Dollo University,
Dambi Dollo, Ethiopia.  Tel: +251968150879.

26

Prevalence and Associated Risk Factors of Gastro Intestinal Parasites in 
Small Ruminants in and Around Hirna Town, Western Hararghe, Ethiopia

Gemechu Berhanu Kerorsa and Tesfaye Itefa Dula1 2

College of Agriculture and Veterinary Medicine, Dambi Dollo University, Dambi Dollo, Ethiopia1

Kellem Wollega Zone Livestock and Fisheries Development Office, Dambi Dollo, Ethiopia2

Abstract: A cross sectional study was conducted on the gastro intestinal (GIT) parasites in sheep and goats
from November 2011 to June 2012 in and around Hirna town with the objectives to determine the prevalence
and associated risk factors of GIT and to identify the major genera of GIT parasites in sheep and goats in the
study area. The study found out of the total 384 examined animals (202 sheep and 182 goats), only 250 (65.1%)
were found to harbor GIT parasites. On the animal species basis, 60.4% of sheep (n= 122) and 70.3% of goats
(n= 128) were found to be infected with one or more GIT parasites in the current study. The qualitative fecal
examination showed that out of 250 positive sheep and goats for GIT parasites, 63% (n=126) was female and
67% (n=124) was male; 64.32% (n= 199) was adult and 65.95% (n= 185) was young. The prevalence of GIT
parasites in related with the body condition scores of the animal was high 95.29% (n= 85) in animals with poor
body conditions followed by medium and good body conditions. Seven genera of GIT parasites (Strongyles,
Strongyloides, Trichuris, Moniezia, Coccidia, Fasciola and Paramphistomum) belonging to the families of
Strongylidae, Srongyloidae, Trichuridae, Tennidae, Eimeria, Fasciolidae and Paramphistomatidae accounting
for 50% in sheep and 50.8% in goats; 14.8% in sheep and 13.3% in goats; 21.3% in sheep and 22.7% in goats;
21.3% in sheep and 0% in goats; and 39.3% in sheep and 43.8% in goats, respectively. There was a significant
difference (P=0.041) in the prevalence of GIT parasites between the two species of animals. Body condition
score appeared to influence (P=0.001) the prevalence of GIT parasites in sheep and goats. Therefore,
comprehensive study on GIT parasites, cost effective strategic prevention, treatment and awareness creation
should be taken into account by the government and all stockholders.
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INTRODUCTION nutrition and reproductive performance, inadequate

Ethiopia is known for its high livestock population, Among these diseases gastrointestinal parasitism has
being  the  first in Africa and tenth in the world [1, 2]. numerous influences on productivity and fertility of herds
Small ruminants (sheep and goats) are the oldest i.e. losses due to mortality and morbidity, loss of weight,
domesticated  species  of  animals.  For  thousands of slow down growth, poor fertility performance and
years they have been used  for  their  milk,  meat,  hair, decrease physical power [6-10]. In tropical areas livestock
wool (sheep) and fiber (goats) over much of the world. health problems is high due to environmental factors like
Despite the large number of livestock in  Ethiopia  the high temperature and humidity, topography structure of
sector is characterized by low productivity and hence, sloppy area exposed to flood so easy to infect soil borne
income derived from this sector could not impart diseases, stress factors and drought are common in these
significant role in the development of the country’s area as a result feed availability is limited and low
economy [3-5]. The low productivity is attributed to the vegetation coverage [11-14]. However, knowing the type
low genetic potential of indigenous small ruminants, poor and extent of the common and or major health problems is

management, high disease incidence and parasite burden.
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very important. GIT helminthes infections are recognized formula described by Thrusfield [24] with 95% confidence
as a major constraint to livestock production throughout interval at 5% desired absolute precision and by assuming
the tropics [15-18]. Small ruminants play an important the expected prevalence of 50%. Accordingly, the
socio-economic role with in traditional farming system in estimated sample size was 384 amongst 202 were sheep
many developing countries [17, 19, 20]. GIT parasites are and 182 were goats. Among a total number of animals 187
commonly observed in pastoral and agro pastoral and were males and 197 were females from which 199 were
also other parts of Ethiopia [21-23]. Therefore, the aim of adult and 185 were young.
the study was determine the prevalence and associated
risk factors of GIT and to identify the major genera of GIT
parasites in sheep and goats in the study area.

MATERIALS AND METHODS where,

Study Area: The study was conducted from November to 1.96 = The value of z at 95% confidence interval
March, 2012 in and around Hirna town, Western P = Expected prevalence
Hararghe, Ethiopia. Hirna is one of the towns found in d = Desired absolute precision level at 95%
Western Hararghe and it is the capital city of Tullo confidence interval
Woreda which is located in the Eastern part of Ethiopia at
375 Km from Addis Ababa. The mean elevation of the Study Methodology: A cross sectional study using
study area is 1763 meter above sea level with the mean random sampling technique was used to select kebeles
maximum and minimum temperature of 32 and 26°C, and the animals for the determination of prevalence of
respectively. The area is located at an altitude of 9°13’N gastrointestinal helminthes of sheep and goats in the
and longitude of 41°6’E. The area receives 600-900 mm study area. Fecal samples were collected directly from the
rain fall in average annually. The soil type is sandy and rectum of the animal. The collected fecal samples were
black with 43.33% Dega and 56.67% Woyna Dega agro- visually observed for its color, consistency and odor was
ecological zones. The total human population of the area thoroughly examined by using olfactory organs. The fecal
is 146,489 from which 71,691 are male and 74,798 are sample which was directly taken from the rectum of the
female. The study area has a large number of livestock animal was preserved with 10% formalin in the bottles
population in which Cattle are 129,715, Sheep are 13,177, when the sample was taken long distance and then
Goats are 37,973, Poultry are 171,499, Horses are 338, brought to Hirna Regional Veterinary Laboratory for
Donkeys are 5,905 and Mules are 274, according to a parasitological examination.
September 2011 administrative data of Tullo District The laboratory techniques applied were floatation
Agriculture Office. and sedimentation techniques that are used to

Study Population: A total of seven kebeles from the study procedures and thus grouping the parasites to genus
area were selected randomly and the total number of 384 level. McMaster egg counting technique was also used to
sheep and goats were designed to collect fecal samples. determine the number of eggs found in per gram of fecal
During sampling the selected animals were classified samples which is indirectly used to determine the degree
according to their species, breed, sex, ages and body of infection to the animal. Fecal samples were collected
condition. Species were classified as sheep and goats directly from the rectum of each animal or from freshly
which all were local breeds while sexes were grouped as dropped  feces  with  strict  sanitation  and placed in air
male and female. Age groups were categorized into adult and  water  tight  bottles  and  then  taken  to  laboratory.
and young based on farmer’s response and anatomical In  the laboratory, the samples were subjected to
age determination. floatation and  sedimentation  techniques  to  identify

Study Design and Sample Size: Cross-sectional study technique to count eggs per gram of fecal samples
method was followed in this study. Simple random following standard procedures. All positive fecal samples
sampling strategy was followed to collect feces from the were subjected to McMaster egg counting technique to
individual animals. The sample size was decided based on determine parasitic burden.

N = Sample size

demonstrate eggs of GIT parasites following standard

eggs of gastrointestinal parasites and McMaster
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RESULTS The Prevalence of GIT Parasites of Sheep and Goats in

The Prevalence of GIT Parasites in Sheep and Goats in total of 7 kebele randomly selected in Hirna and its
and Around Hirna Town: Out of the total 384 sheep and surroundings, the prevalence of GIT parasites of sheep
goats examined in the study area, 250 (65.1%) were found and goats is high at Kufakas (78.26%, n=36) followed by
to harbor GIT parasites. On the basis of animal species, Kirakuffis (75.36%, n=52). No significant differences
70.3% (n=128) of the goats and 60.4% (n=122) of the (P=0.07) were observed among the selected kebeles in
sheep were found to harbor GIT parasites. Animal species prevalence of GIT parasites in sheep and goats in the
influenced the prevalence of GIT parasites in the study study area (Table 4.2).
area being significantly  higher  (P=0.041)  in goats than in
sheep. Out of 250 positive animals for GIT parasites, 63% Result of Quantitative Fecal Examination: The result of
(n=126) was female and 67% (n=124) was male. There was the mean count of eggs/oocysts per gram of feces
no significant difference (P> 0.05) in relation to the risk (EPG/OPG) between sheep and goats showed that the
factors (sex and age) in the prevalence of GIT parasites mean count of eggs per gram of feces was 587.4 for goats
between sheep and goats indicating that both species are and 550.4 for sheep. From the total 249 examined animal
almost equally susceptible to GIT parasitic infections. for eggs per gram of feces, 128 were adult and 121 were
Among the total of 250 positive animals, 64.32% was adult young. The result showed that the mean value of eggs per
and 65.95% was young. The result showed that age did gram of feces was 512.89 for adult and 628.93 for young.
not influence (P=0.738) the occurrence of GIT parasites in The mean value of eggs per gram of feces between adult
sheep and goats in the current study. From the total of and young was not significantly different (P=0.29).
384 examined animals, 165 have good body condition The total number of 249 animals was examined for
while the numbers of animals with medium and poor body eggs per gram of feces among which 125 were females and
condition was 134 and 85, respectively. The prevalence of 124 were males. The mean value of eggs per gram of feces
GIT parasites is high in animals with poor body condition was 588.4 for females and 550 for males. The result
followed by those with medium and good body condition. showed that there is no significant difference (P=0.73)
Body condition score appeared to influence the between sex groups (Table 4.3).
prevalence of GIT parasites in sheep and goats at Hirna Seven genera of GIT parasites (Strongyles,
and its surroundings being significantly higher (P=0.001) Strongyliodes, Trichuris, moniezia, Coccidia, Fasciola
in animals with poor body condition than the animals with and Paramphistomum) belonging to the families
medium and good body conditions (Table 4.1). Strongylidae,    Strongyloidae,      Trichuridae,   Tenniidae,

Different Kebeles in and Around Hirna Town: Among

Table 1: Prevalence and associated risk factors of GIT parasites in sheep and goats in and around Hirna town
Risk factors Categories No. of examined animal No. of positive animal Proportion (%) 95% CI For proportion P-value2

Animal species goats 182 128 70.3 (65.58-75.02) 4.2 0.041
sheep 202 122 60.4 (54.5-66.3)

Sex female 200 126 63 (52.02-73.98) 0.68 0.408
male 184 124 67.03 (55.63-78.42)

Age Adult 199 128 64.32 (53.23-75.42) 0.11 0.738
Young 185 122 65.95 (54.29-77.61)

Body condition Scores Good 165 57 34.55 (25.62-43.48) 122.06 0.001
Medium 134 112 83.58 (68.12-99.04)
Poor 85 81 95.29 (84.7-105.89)

Table 2: Prevalence of GIT parasites in sheep and goats in seven randomly selected kebeles in and around Hirna town
Risk factors No.of examined animal No. of positive animal Prevalence (%) 95% CI for prevalence P-value2

Hirna 01 40 28 70 (43.77-96.23)
Hirna 02 45 25 55.56 (33.51-77.61)
Kirakuffis 69 52 75.36 (54.8-95.91)
Kufakas 46 36 78.26 (52.5-104.02)
Lubudhekab 67 40 59.70 (41.12-78.28)
Odanegeya 70 41 58.57 (40.58-78.56)
Rekatafura 47 28 59.57 (37.29-81.85) 11.74 0.07
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Table 3: Mean and standard error of EPG/OPG and associated risk factors between sheep and goats in and around Hirna town
Risk factors Categories No. of examined animal Mean Standard error of mean 95% CI for mean 2 P
Animal species Goats 127 587.4 75.11 (438.76-736.05) 0.74 0.34

Sheep 122 550.4 80.98 (390.09-710.72)
Sex Female 125 588.4 73.02 (443.87-732.92) 0.29 0.054

Male 124 550 82.75 (386.21-713.79)
Age Adult 128 512.89 49.67 (414.59-611.18) 0.35 0.73

Young 121 628.93 100.35 (430.24-827.61)
Body condition scores Good 57 501.75 60.45 (434.77-568.73) 122.1 0.001

Medium 112 591.07 107.8 (559.07-623.07)
Poor 81 586.87 68.6 (458.32-715.30)

Table 4: Genera of GIT parasites of sheep and goats identified in and around Hirna town
No. of positive animal (% prevalence)
---------------------------------------------------

Genera of GIT parasites Sheep (n=122) Goats (n=128) 95% CI for proportion P-value2

Stongyles 61 (50) 65 (50.8) (83.33-118.55)
Strongyloides 18 (14.8) 17 (13.3) (18.26-37.22)
Trichuris 26 (21.3) 26 (22.7) (30.34-52.90)
Monesias 26 (21.3) 29 (20.3) (32.46-55.70)
Coccidian 19 (15.6) 36 (28.1) (32.63-56.07)
Fasciola 26 (21.3) 0 (12.55-28.07) 4.2 0.041
Paramphistomum 48 (39.3) 56 (43.8) (67.40-99.40)

Table 5: ANOVA test for association of GIT Nematodes EPG between groups and within sex groups of sheep and goats.
No. Source SS DF MS F P-value
1 Between groups 337855.14 2 168927.57 0.22 0.8007
2 Within groups 186824615 246 759449.653
Overall 187162470 248 754687.379

Table 6: Comparison of EPG/OPG by body condition of animals
No. Row mean- Column mean Good Medium
1 Medium 89.317

1.000
2 Poor 85.1206 -4.19643

1.000 1.000

Eimeridae, Fasciolidae and paramphistomatidae
accounting for 50% in sheep and 50.8% in goats; 14.8% in
sheep and 13.3% in goats; 21.3% in sheep and 22.7% in
goats; 21.3%% in sheep and 20.3% in goats; 15.6% in
sheep and 28.1% in goats; 21.3% in sheep and 0% in
goats and 39.3% in sheep and 43.8% in goats,
respectively.

The Comparison of the Mean of EPG/OPG by the Body
Conditions of Animals: The mean of EPG was high in
animals with medium body condition followed by poor
and good body conditions. As the result showed, there is
significant difference (P=0.001) in EPG as compared with
the animal’s body conditions.

DICUSSION

The overall prevalence of GIT parasites of Sheep and
Goats in and around Hirna town was 65.1%, which is in
line with the report of [25] who has reported the overall

prevalence of GIT parasites in sheep and goats as 61.4%
in and around Haramaya, nearby Hirna town. On the
animal species basis, the prevalence  of  GIT  parasites
was 60.4% and 70.3% in sheep and goats, respectively,
which coincides with the report of Tefera et al. and
Hailelul [7, 26] who reported 91.32% in sheep and 93.29%
in goats in and around Bedelle; 88.1% in sheep and
84.32% in goats in and around Wolayita Soddo,
respectively. Some studies [27-29] indicated that goats are
more susceptible than sheep to a similar challenge
whereas others [30, 31] have reported that sheep usually
suffer heavier worm burdens because of the difference in
their feeding habits. This difference may be explained by
the fact that sheep and goats are grazers and browsers,
respectively but as to why goats are harboring higher
parasite load could be an indication of change of mode of
feeding of goats (becoming grazers) as browse plant
species are getting lost due to deforestation and drought
and/or climate change in the study area [32-33].

The prevalence of strongyles observed in sheep and
goats in the current study was 50% and 50.8% in sheep
and goats, respectively. This result was slightly in
agreement with the work of [25, 35] who reported
prevalence of Strongyles as 54.76% in sheep and 59.3% in
goats at Asella and 35.6% in both sheep and goats in and
around Haramaya. This may be related to similarities in
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animals, in climatic conditions, grazing and/or expose the goats to higher burdens of the protozoa. It is
management system in both areas [36-38]. important to note that although there was significant

The prevalence of Strongyloides species observed in positive correlation in the prevalence and intensity of
the study area was 14.8% and 13.3% in sheep and goats, coccidian OPG and nematodes EPG in sheep, this was not
respectively.  This  does  not  coincide  with the work of so in goats. Coccidiosis very significant in the goat
[7, 39] who reported a prevalence of 13.04% and 20% in population and is one of the most significant causes of
sheep and in goats, respectively. This difference may be death in young goats thus requiring further investigation.
related with breed/species of animal examined, The prevalence of Trichuris was 21.3% and 22.7% in
geographical difference and climatic change according to sheep and goats, respectively. This result is in line with
Amenu and Escobar et al. [40, 41]. the report of Rahmeto et al. [4] who reported the

In the   current    study,   trematodes   observed in prevalence of Trichuris as 43.5% in both sheep and goats
the Sheep and Goats were Fasciola spp and in southern Ethiopia and lower than the report of Tefera
Paramphistomum  spp  [42].  There  was higher et al. and Hailelul [7, 26] who have reported 36.04% in
prevalence of Fasciola spp in sheep (21.3%) than goats sheep and 28.57% in goats; 47.8% in sheep and 45% in
(0%). This is related with the resistance capacity of the goats in and around Wolayita Soddo and in and around
goats against Fasciolosis than sheep [43-47]. The Bosta Bedelle, respectively.
river which crosses the Hirna town play a great role for In related with the sex of animals, the overall
the survival of snails and being important habitats for prevalence of GIT parasites of Sheep and Goats in the
propagation of the snail intermediate hosts (Lymnea spp) current study was higher in male animals (67%) than in
of the  trematodes.  It  is  obvious that the sheep and females (63%). This is in line with the report of Oltenacu
goats  in    this   area   graze   around   this   river  daily. and Stanton [54], Raza et al. [55] and Tembley et al. [56].
For  Paraphistomum   spp,   the    prevalence   was In case of age related prevalence of GIT parasites in this
slightly higher in goats (43.8%) than in sheep (39.3%). area; the prevalence is similar in young and adult animals
This variation could be due to different transmission which were 65.95% and 64.32%, respectively. Body
dynamics  and  susceptibilities  of  the  parasites in the condition influenced (P=0.001) the prevalence of GIT
two hosts [48]. parasites in sheep and goats in the current study. This is

The only cestode observed in the sheep and goats in due to that when the parasitic burden increases in animal,
this area was Monieza spp, with goats (20.3%) having it affects that animal by reducing the absorption capacity
almost all similar prevalence to sheep (21.3%) which is in of intestine, for example, Strongyloides, Nematodirus,
slight agreement with the previous report [26, 49] who Oestortagia and Coccidia by damaging the intestinal
indicated 30.04% and 40% in sheep and goats, mucosa and others like Haemonchus and Bunostomum,
respectively. The occurrence of Moniezia elsewhere in suck the blood and then reduce the immunity of the
the tropics has been described and is associated with animal [46, 57-59].
ingestion of oribatid mites infected with cysts of The mean count of EPG/OPG (eggs/oocysts per gram
Moniezia spp [5, 50]. However, the economic and of feces) was high in sheep than goats, in young than
pathogenic significance of the parasite is not well adult and in female than males (Table 4.3). Different
understood. In the current study, the intensity of species of nematodes have different egg-producing
Moniezia spp was associated with poor body condition, capacities [60]. The individual female Nematodes, for
showing that the parasite could be affecting the example, produce many eggs but are not very pathogenic
productivity of the animals, especially goats. Although [61]. Females of Trichostrongylus are quite pathogenic
literature is scarce on age-related Moniezia infections, the but produce few eggs. This means that the number of
current study showed that young animals had higher nematode eggs in a fecal sample is not an accurate
levels of infections than older ones [5, 51]. indication of the amount of damage being done by gastro-

The prevalence of coccidia spp reported in the intestinal parasites [34, 48, 62].
current study was 15.6% in sheep and 28.1% in goats
which is lower than the earlier reports by Harper et al. [52] CONCLUSION
and Luke and Kanyari [53] that indicated goats had higher
prevalence of coccidia than sheep. The reasons behind This study showed that sheep and goats were
this scenario could not be ascertained, although, the affected with high prevalence of GIT parasites, especially
feeding habits of goats at municipal garbage sites could Strongyle type in which the overall prevalence of GIT



Europ. J. Biol. Sci., 12 (1): 26-34, 2020

31

parasites of sheep and goats in the study area was 65.1%. REFERENCES
On the animal species basis, 60.4% (n=122) of sheep and
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GIT parasites. Species, age, sex and body condition
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those with medium and poor body conditions,
respectively. From the above findings and conclusive
remarks, the following recommendations are forwarded.
The study also identified the presence of seven genera of
GIT parasites of sheep and goats in the study area;
namely Strongyles, Strongyloides, Trichuris, Moniezia,
Coccidia, Fasciola and Paramphistomum belonging to
the families of Strongylidae, Srongyloidae, Trichuridae,
Tennidae, Eimeria, Fasciolidae and Paramphistomatidae
based on findings from this study, the most important
factors in the study area were grazing system, deworming
status and education of the farmers. Therefore, controlling
gastrointestinal parasites of sheep and goats in this area
will require use of an integrated approach that involves
adopting non-communal grazing practices, education of
farmers and proper use of anthelmintic. It is believed that
achieving improved GIT parasites control in this area
offers an opportunity to increase animal production and
productivity and hence has a potential of improving the
livelihood of these farmers, even the economy of the
country. To get clear epidemiological picture of GIT
parasites, comprehensive study should be launched in the
study area where sheep and goats are abundant and
practically participating in cash incomes, sources of food,
skin and manure to farming communities and play
significant role in the economy of the area. The nutrition
and hygienic conditions of the animals should be taken
into account by stockholders, annual deworming and
strategic treatment is appropriate, effective and broad
spectrum  anthelmintic  should be practice at the
beginning  and   after  the  end  of  the  rainy  season.
Such treatment regime is strategic to get rid of the
parasites burden of the animals and minimize pasture
contamination by dropping fecal egg count. Additionally,
the field veterinarians and stock owners should be aware
of the importance and burden of GIT parasites in sheep
and goats.

1. CSA (Central Statistics Authority), 2004. Ethiopian
Agricultural Sample Enumeration (EASE), Executive
Summary, No.4. Addis Ababa, Ethiopia.

2. Arafa, M.I., Z.Z. Ibrahem and M.M. Ahmed, 2007.
Prevalence of Haemonchus worm in Assuit
governorate and preliminary evaluation of the
anthelmintic activity of Feula hermonis against their
different stages. Assuit Vet. Med. J., 54(116): 206-219.

3. Mulcahy, G., S. O’neils, S. Donnelly and J.P. Dalton,
2004. Helminths at mucosal barriers interaction with
the immune system. Advanced Drug Delivery
Reviews, 56: 853-868.

4. Rahmeto, A., G. Mebrahtu, M. Solomon, A. Fufa and
R. Alemayehu, 2010. Gastrointestinal nematodes
infection in small ruminants under the traditional
husbandry system during the dry season in Southern
Ethiopia.

5. Sissay, M.M., 2007. Helminth parasites of sheep and
goats in Eastern Ethiopia. Diss.
(sammanfattning/summary) Uppsala. Sveriges
lantbruksuniv, Acta Universitatis agriculturae
Sueciae, pp: 1652-6880.

6. Knox, M.R., 2000. Nutritional approaches to
nematode  parasite   control   in   sheep.   Feed  Mix,
8: 12-15.

7. Tefera, M., G. Batu and M. Bitew, 2011. Prevalence of
GIT parasites of sheep and goats in and around
Bedelle, South-Western Ethiopia. The Internet
Journal of Veterinary Medicine. 8(2). doi:
10.5580/13af.

8. Tekelye, B.,  W.  Weldab,  A.  Lahlou-Kassiea  and
S. Sherington, 1992. Factors affecting Mortality and
Morbidity on- farm and on station in the Ethiopia
high land.

9. Tilahun,  Y.,  R.  Dugasa,  Y.  Deneke,  G.  Desa  and
D. Oljira, 2019. Prevalence and Risk Factors
Associated with Gastrointestinal Nematode of Small
Ruminants in and National Institute for Control and
Eradication of Tsetse Fly and Trypanosomosis,
Academic Journal of Animal Diseases, 8(3): 64-69.
https://doi.org/10.5829/idosi.ajad.2019.64.69.

10. Diba, D., F. Woyesa, H. Yusuf and M. Ahmed, 2020.
Retrospective Studies on Sheep Mass Mortality in
Guduru Livestock Production and Improvement
Center, Department of Plant Sciences (Global Food
Security). Global Veterinaria, 22(2): 80-86. https://
doi.org/ 10.5829/idosi.gv.2020.80.86.



Europ. J. Biol. Sci., 12 (1): 26-34, 2020

32

11. Assegid, W., 2000. Constraints to livestock and its 22. Asres,  Z.,   B.   Nigus,   S.   Abiy,   L.   Mesfine and
products in Ethiopia: Policy implications DVM T. Abebe, 2014. On-Station Retrospective
Thesis, FVM, AAU, Debre Zeit, Ethiopia. Epidemiologic Study of Small Ruminant Disease in

12. Belayneh, G.E., 2000. An assessment of feed Sirinka Agricultural Research Center , Sheep and
resources,  their management and impact on Goat Breeding, Evaluation and Distribution Site.
Livestock  productivity in the Ginchi watershade Academic Journal of Animal Diseases, 3(3): 39-44.
area. MSc Thesis submitted to Haromaya University https:// doi.org/10.5829/idosi.ajad.2014.3.3.9169.
of Agricultural, Ethiopia. 23. Dula, T.I., 2018. Prevalence and Risk Factors of

13. Fuscher, M.S. and R.R. Say, 2001. Manual of Tropical Gastrointestinal Nematodes Infections in Small
Veterinary Parasitology, C.A.B International, Ruminants  in  Sayyo  District,  Kellem  Wollega
Published in UK. Zone; Ethiopia. Advances in Biological Research,

14. Mireri, C., P. Atekyereza, A. Kyessi and N. Mushi, 12(2): 85-90. https:// doi.org/ 10.5829/
2007. Environmental risks of urban agriculture in the idosi.abr.2018.85.90.
Lake Victoria drainage basin on the helminthosis of 24. Thrusfield, M., 2005. Veterinary Epidemiology. 3  Ed.,
small ruminants: A case of Kisumu municipality, Blackwell Science Ltd., UK, 183: 312-321.
Kenya. Habitat International, 31: 375-386. 25. Tesfahewet, Z., 2012. Helminthosis of sheep and

15. Asrat, M., 2004. Infection prevalence of ovine goats in and around Haramaya, South-Eastern
Fasciolosis in irrigation schemes along the Upper Ethiopia.
Awash River Basin and effects of strategic 26. Hailelul, N., 2002. Study on prevalence of GIT
anthelmintic treatment in selected up stream areas, helminthes of small ruminants in  and  around
Ms Thesis, Department of Biology, Addis Ababa Wolayta Soddo, southern Ethiopia. DVM Thesis,
University, Addis Ababa, Ethiopia. Faculty of veterinary medicine, Addis Ababa

16. Ballic,  A.,  V.M.  Bowles and E.N. Meeusen, 2000. university, Debre-Zeit. Ethiopia, pp: 353.
The epidemiology of gastrointestinal infection in 27. Kusilica, L. and D. Kambarage, 1996. Diseases of
small ruminants. Adv. Parasitol, 45: 181-241. small ruminants in sub-Saharan Africa 1  ed.

17. Radostits, O.M.,  C.C.  Gay,   K.W.   Hinchliff  and VETAID, Scotland.
P.D. Constable, 2007. Veterinary Medicine: A text 28. Hansen, J. and B. Perry, 1994. The epidemiology,
book of  the  diseases  of  Cattle, Horses, Sheep, diagnosis and control of helminth parasites of
Pigs,   and    Goats.    10    ed.   Saunders  Elsevier, ruminants. A hand book. 2 ed. ILRAD (internationalth

pp: 1549-1551. laboratory for research on animal diseases), Nairobi,
18. Kerorsa, G.B., T.I. Dula and G.T. Chewaka, 2019. Kenya.

Major Constraints of Livestock Development 29. Hashem, M., 1997. Observation helminth parasites of
(Studied in Lalo Kile District). International Journal of sheep in Dakahlia province Egypt. Assuit Vet. Med.
Agriculture & Agribusiness, 2: 35-41. J., 38(75): 252-262.

19. Chaudary, F.R., M.F.U. Khan and M. Qayyum, 2007. 30. Bisset, S.A., J.A. Van Wyk, G.F. Bath, C.A. Morris,
Prevalence of Haemonchus contortus in nsturaly M.O. Stenson and F.S. Malan, 2001. Phenotypic and
infected small ruminants grazing in the Potohar area genetic relationships amongst FAMACHA score,
of Pakistan. Pakistan Vet. J, 27(2): 73-79. faecal egg count and performance data in Merino

20. Chauhan, R.S. and B.K. Agarwal, 2006. Text book of sheep exposed to Haemonchus contortus infection in
veterinary clinical and laboratory diagnosis, 2 South Africa, proceeding of the 5th internationalnd

edition, Center of Animal Disease Research and sheep veterinary congress, 22-25 January 2001,
Diagnosis (CADRAD), India. Stellenbosch, South Africa. Center for Africa (ILCA),

21. Bedada, H., F. Gizaw and W. Negash, 2017. Addis Ababa, Ethiopia. No. 4.
Preliminary Study on Small Ruminant GIT 31. Harrison, L.J.S., J.A. Hammond and M.H. Sewell,
Helminthiasis in Select Arid and Semi-Arid Pastoral 1996. Studies on helminthosis at the CTVM. Tropical
and Agro-Pastoral Areas of Afar Region, Ethiopia. Animal Health and Production, 28: 23-39.
Global  Veterinaria,  19(2): 532-538.  https://  doi.org/ 32. Hendrix, C.M., 1998. Diagnostic veterinary
10.5829/ idosi.gv.2017.532.538. parasitology. 2  ed. Mosby, U.S.A.

rd

st

nd

nd



Europ. J. Biol. Sci., 12 (1): 26-34, 2020

33

33. Ouzira, M., B. Berragb, A. Benjouada and J. Cabaretc, 45. Keller, C.W., 2008. Life cycle of Fasciola Hepatica
2011. Use of pathophysiological indacators for
individual decision of anthelmintic treatment of ewes
against gastro-intestinal nematodes in Morocco.

34. Regassa, F., T. Sori, R. Dhuguma and Y. Kiros, 2006.
Epidemiology of gastrointestinal parasites of
ruminants in Western Oromia, Ethiopia. International
Journal of Applied Research in Veterinary Medicine,
4: 51-56.

35. Yoseph, A., 1993. Prevalence of ovine
gastrointestinal helminthes in and around Asella.
DVM Thesis. Faculty of Veterinary Medicine, Addis
Ababa University, Debre Zeit. Ethiopia; pp: 170.

36. Hepworth, K., M. Neary and T. Hatchens, 2006.
Managing internal parasitism in sheep and goats.
Purdue Extension, UK.

37. Sumbria, D. and P.K. Sanyal, 2009. Exploiting
nutrition-parasite interaction for sustainable control
of gastrointestinal nematodosis in sheep. On line
Veterinary Journal,  4(2): 39.

38. Taira, N., Y. Ando and J.C. Williams, 2003. A color of
Atlas of Clinical Helminthology of Domestic Animals,
Revised edition, Elsevier Science, Netherland.

39. Molina, E.C., L.F. Skerratt and R. Campbell, 2009.
Pathology of Fasciolosis in large ruminants. (http://
aciar.gov.au/ files/ node/ 9010/ MN133% 20part%
204.pdf).

40. Amenu, A., 2005. Epidemiology of gastrointestinal
tract nematodes of small ruminants in three different
Agro Ecological zones of Southern Ethiopia. MSC
Thesis, Faculty of Veterinary Medicine, Addis Ababa
University, Debre-Zeit. Ethiopia; pp: 99.

41. Escobar,  N., J.   Semler,   D.   Gordon,  W.  Lantz,
D.J. O’Bien, P. Thomas and K. Holm, 2007.
Shepherd’s Notebook, Tape worms in sheep and
goats, Epidemiology, Life cycle, clinical manifestation
and pathology of tape worms in sheep and goats,
University of Maryland extension, Maryland.

42. Turk, J., 2008. Tubitak: Veterinary Animal Science.
The prevalence of sheep trematodes in the North
West region of Iran.

43. Dalton, J.P., 1998. Fasciolosis. CABI, Newyork,
Fasciolosis in livestock, Fasciolosis of sheep, goats,
cattle, pigs and horses. 8  ed. Bailliere Tindal.th

44. Hatchinson, G.W. and S. Love, 2007. Liver fluke
disease in sheep and cattle. Primefact, 2-10.
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/
0004/114691/liver-fluke-disease-in-sheep-and-
cattle.pdf.

(the sheep liver fluke) and the anatomy of the sheep
liver (http:// www.danekeclublambs.com/
AboutUs.html).

46. Khan, C.M. and S. Line, 2005. The Merck Veterinary
Manual. 9  ed. White House Station, N.J., USA.th

47. Leder, K. and P.F. Waller, 2012. Liver flukes;
fascioliasis in sheep and goats, London.

48. Urquhart, G.M., Jarmoul, J.L. Duncan, A.M. Dunn
and F.W. Jennings, 1996. Veterinary Parasitology, 2nd

edition, Blackwell Science publishing, England.
49. Ghaffar, A.  and  G.  Brower,  2010.  Microbiology

and Immunology On-line, The epidemiology, Life
cycle,  clinical manifestation, pathology and
economic effect of Cestodes, Universioty of South
Carolina; USA.

50. Xiao, L. and R.P. Herd, 1992. Infectivity of Moniezia
benedeni and Moniezia expansa to oribatid mites
from  Ohio   and  Georgia.  Veterinary  Parasitology,
45: 101-110.

51. Mortensen,  L.L.,   L.H.    Williamson,    T.H.   Terrill,
R. Kircher, M. Larsen and R.M. Kaplan, 2003.
Evaluation of prevalence and clinical implications of
anthelmintic resistance in gastro-intestinal
nematodes of goats. JAVMA, 23: 495-500.

52. Harper, C.K. and B.L. Penzhorn, 1999. Occurrence and
diversity of coccidia in indigenous, Saanen and
crossbred goats in South Africa. Veterinary
Parasitology, 82: 1-9.

53. Luke, L. and P.W. Kanyari, 1993. The relationship
between  coccidial  and  helminth  infections in
sheep and goats in Kenya. Veterinary Parasitology,
51: 137-41.

54. Oltenacu, B. and T. Stanton, 1999. Absolute age
determination methods in sheep and goats, New
Yoek State 4-H Project fact sheet, pp: 11.

55. Raza, M. A., Z. Iqbala, A. Jabbara and M. Yaseena,
2007. Point prevalence of gastrointestinal
helminthiasis in ruminants in southern Punjab,
Pakistan. Journal of Helminthology, 81: 323-328.

56. Tembley,  S.,   A.    Lahlou-Kassi,    J.E.O.   Rege,
M.L. Diedhiou and T. Baker, 1997. The
Epidemiologyof  nematode  infections in sheep in
cool tropical Environment. Vet. Parasitol., 70: 129-141.

57. Esayas, T., 1988. Study on the prevalence of GIT
helminthes in Ogaden goats. DVM Thesis, Faculty of
veterinary  medicine, Addis Ababa University,
Debre-Zeit. Ethiopia, pp: 59.



Europ. J. Biol. Sci., 12 (1): 26-34, 2020

34

58. Kumsa, B., 2004. Study on Ogaden small ruminant 61. Waller, P.J., 2004. Management and control of
haemonchosis: morphological characterization and nematode parasites of small ruminants. Tropical
susceptibility  to  Albendazole  and  Tetramisole. Biomedicine, 21: 7-13.
Msc thesis, school of veterinary medicine, Addis 62. Githigia, S.M., S.M. Thamsborg, W.K. Munyua and
Ababa University, Addis Ababa, Ethiopia. N. Maingi, 2001. Impact of gastro-intestinal

59. Maichamo, M.W., J.M. Kagira and T. Walker, 2004. helminthes on production in sheep and goats in
Prevalence of coccidian infection in  sheep  and Kenya. Small Rum. Res., 42: 21-29.
goats, Kenya.

60. Terefe, G., P. Dorcheis and P.  Jacquietp,  2007.
Trends and challenges in the effective and
sustainable control of Haemonchus contortus
infection in sheep. Parasite, 14: 3-14.


